Introduction
Epilepsy is a chronic neurological condition characterized by an enduring propensity to generate seizures and requires prolonged regular medication. 1 According to a World Health Organization (WHO) survey, India alone has approximately eight to ten million people suffering from epilepsy. The risk of developing epilepsy over one's life time is 1.4-3.3%. 2 It is generally accepted that even though most seizures appear to occur spontaneously, they may be precipitated by a variety of endogenous or exogenous factors. 3 According to Aird and Gordon, 4 precipitating factors are classified into seizure-inducing and seizure-triggering factors. The inducing factors may be environmental or endogenous in origin and cause a transient lowering of the seizure threshold, while the TFs refer to chemical or physiological stimuli that are capable of precipitating a seizure. These triggering factors (TFs), which precede the onset of a seizure, are usually considered by the patient, to precipitate or initiate an episode. 5a,b There is limited data available on the triggering factors (TF) 6 and about 1% of the 30,000 epilepsy-related articles refer to this issue. Identification and avoidance of such factors, as an adjuvant to the Antiepileptic Drugs (AED) therapy, may prove beneficial.
December 2010. Patients with psychogenic nonepileptic events were ruled out of the study there events had to be confirmed by a VEEG recording.
Development and description of the tool
Demographic and clinical data were collected from the patient's medical records. A list of TFs was presented to the patients who were asked to indicate details pertinent to them. In many previous studies, a list of TFs was presented to the patients who were asked to report the factors that precipitated seizures in them. Spatt et al. 8 suggested that the above-mentioned method had difficulty in proving a causal relationship between a potential trigger and a seizure. Also, ruling out mere coincidence between the two was not undertaken in many previous studies. To overcome this problem, a Trigger Assessment Tool (TAT) was developed. The TAT was designed to collect data relevant to the triggering factors in two different groups -the first being the most recent episode and the second included all the previous episodes, as a group. This would enable the patient to relate the events preceding the episodes, and correlate appropriately, reducing the scope for errors or coincidences.
The tool included 38 triggering factors including age and environment and culturally relevant factors which had been previously reported in literature (Table 1) . To know the triggers that preceded their last seizure, the same 38 triggers were framed as close-ended questions (yes/no) in a retrospective manner, for example, Did you smoke before your last seizure? Did you consume alcohol before your last episode?
Content validity: Content validity of both tools was established by 4 experts in the field of Neurology. Modifications made as per the suggestions of experts led to a content validity index of 0.97. Reliability: Reliability of the tool was established by the researcher using test re-test method. The reliability coefficient was found to be, r = 0.89. The reliability coefficient for the individual items ranged from r = 0.88-0.90. Tool translation: Both tools were translated into Hindi by experts in Hindi department AIIMS and back translation was done to English and needed correction was made in the Hindi Version. Tools try out: Both the tools were tried out on 10 subjects prior to use and they were found to be appropriate for the population under study. Time taken for data collection was 30-40 min.
Statistical analysis
Data from the patient data sheet was analyzed using the SPSS for windows version 13.5 (SPSS Inc., Chicago, IL, USA). The demographic and clinical data were expressed as mean and standard deviation (SD). Wilcoxon signed rank test, the McNemar chi square value was computed to identify the triggering factors reported consistently in the past and last episode.
Step-wise forward logistic regression analysis was performed to identify the factors that significantly influenced each trigger. Finally, the Phi coefficient was computed to find out the degree of association between each triggering factor. Level of significance (alpha) was set as <0.05.
Results
The questionnaire was applied to 405 PWE. The mean age of the patients at the time of interview was 27.56 years (9-60 years) and the mean age of onset of epilepsy was at 23.12 years (5-50 years). Generalized seizures based on clinical history with or without EEG findings of generalized discharges were seen in 61% of PWE (Table 2) .
Frequency and number of TF
Of the 405 patients who were interviewed, 352 (86.9%) reported at least one identified TF in their past episodes that coincided with the most recent episode. Each patient could identify anywhere between a minimum of one and a maximum of 10 TFs. The TF reported by the patients in the past episodes and the most recent one were not same for all patients. For example, factors like moon cycle variation, heavy meal, and a loud noise, which preceded the most recent episode were not reported by patients as TFs in the past episodes (Table 1) . Seven TFs were reported consistently in both (recent and past episodes). These were, missing medication (40.98%), emotional stress (31.35%), sleep deprivation (19.75%), fatigue (15.30%), missing meals (9.13%), fever (6.41%), and smoking (6.41%).
Logistic regression
Each of the above listed triggers was studied using the logistic regression model with regard to the clinical factors, age group, gender, educational status, seizure type, seizure frequency, duration of illness, and seizure control. Variables like duration of illness, seizure control, and family history of epilepsy significantly correlated with the missed medication. 
TF and duration of epilepsy
Patients with duration of illness 5 years had 10.4 times greater tendency of reporting this TF than people with more than five years of illness (48.1 vs. 16.5%, p < 0.01). Patients who were seizure-free in the past two years had 9.4 times greater chance of reporting missed medication as a TF than people whose seizures were not controlled (70.6 vs. 23%, p < 0.01).
TF and family history
A greater tendency (8.4 times) of reporting this TF was found in patients with a positive family history (47.5 vs. 15.7%, p < 0.01).
Stress
Emotional stress as TF was reported more frequently (16.6 times) by adults (>21 years) than by younger patients (45.4 vs. 6.2%, p < 0.01).
PWE 5 years (22.6%, p < 0.01) and adults (27.3%, p < 0.01) had a greater disposition to report sleep deprivation as a TF, compared to a longer duration of epilepsy and to the pediatric age group, respectively. Fatigue as a TF was reported more commonly by male patients (21%, p < 0.01) and in younger (<14 years of age) patients (30.3%, p < 0.1) than by females and adults. Patients with generalized seizures were more likely to report fatigue as a TF (21.9%, p < 0.01) than those who were seizure-free in the past two years (35.9%, p < 0.01). Adult patients reported missing meals as a TF, 9.09 times more than children (11.9 vs. 4.1%, p < 0.01). Fever as TF was reported more frequently by patients with focal seizures than by patients with generalized (12.7 vs. 2.4%, p < 0.05).
Association between the common triggering factors
As many patients reported more than one TF for their seizures, we applied the phi coefficient to find the degree of association between the TFs. A statistically significant association was found between the following triggering factors: Missing medication with emotional stress, fatigue, and sleep deprivation (Phi = 0.162, 0.413, and 0.217) ( Table 3 ).
Discussion
The prevalence and nature of the TFs in the seizures was studied in 405 PWE. Several potential causes for epilepsy exist, including genetic predisposition, an underlying central nervous lesion, one or more precipitants, or a combination of these. More than 40 triggering factors have been described in the literature. 6 It is difficult, and maybe impossible, for a patient to determine which trigger(s) may have facilitated an actual seizure. Sometimes multiple factors can converge resulting in a complex relationship between TFs and seizure occurrence. In such cases it may be difficult to discern the relative importance of the individual factors. In other cases, however, patients may oversimplify the explanations for their seizures. Therefore, self-reported information on seizure precipitants should be interpreted with caution, as closeended questionnaires have a high probability of false positives. Patients in whom epilepsy is controlled are likely to under report such trigger factors due to difficulty in recalling the events. More accurate methods used in previous studies, such as, prospective long-term monitoring or detailed seizure diaries, 11, 12 were not feasible, as our study was a one-time interview. The other limitations of our study were that the TAT would have some bias because of self-reporting and its cross-sectional design. But we did try to minimize this by administering the questions under two sections of close ended questions and self administered questions. Another limitation of the study is that we based our diagnosis on clinical history but as many of these patients did not have drug refractory epilepsy it would have not been cost and resource effective to confirm the diagnosis by video EEG in all. However, the findings of this study did sensitize patients to what could be avoided to prevent their future episodes. As based on the response most patients felt the need to sleep more and avoid as far as possible the TF without being obsessed by the same. Improving sleep hygiene and reducing stress are easily modifiable factors which may improve seizure control. Though this was not objectively assessed as a part of the protocol of this study. Two important findings of our study were: First, a majority of the patients identified one or more specific triggering factors responsible for their seizures. Second, several triggering factors .8) a Active epilepsy -PWE who had at least one episode in the past two years and still on AEDs.
b Epilepsy in remission PWEs who are seizure-free from the past two years. were clustered together, suggesting either a common mechanism of action or an interplay of these. The prevalence rate in our survey was consistent with the previous findings, as 86.9% of the PWE reported at least one TF that was responsible for their seizures. 6, 13 Our study attempted to measure the TFs in both the defined groups, that is, the most recent episode and the previous episodes; hence, we believe the prevalence rate in our study might be more consistent than recording only one episode. Every subject was able to report between one to a maximum of 10 TFs that precipitated their seizures. A similar finding was reported in two previous studies. 14, 15 On the other hand, an
Australian survey 6 reported a maximum of 26 TFs in PWE. The reason behind the under-identification in our subjects could be the lower awareness about TFs. Besides, 37.8% of the subjects in our study were seizure-free for the past two years, which could have resulted in a recall bias for the TFs associated with their past episodes.
Missing medication was the most frequently reported TF (40.98%). This figure is consistent with the findings of Joo-Hui Tan et al. who prospectively evaluated seizure precipitating factors in 40 PWE. 16 Many of the previous studies reported emotional stress as the most common triggering factor. 10, [13] [14] [15] [16] [17] [18] [19] This may be due to the cultural differences in the perception of stress and its management/adaptation strategies. As missing medications were the most common TF in our study group, it required immediate attention, more so as these could be prevented by educating the patients about compliance. There may be many reasons for missing medications. 20, 21 A shorter duration of illness and stress were found to have a positive correlation with missing medication. Emotional stress was the second most frequently reported TF (31.5%). This was not surprising, as clinical experience and previous studies revealed a strong correlation between stressful events in life and seizures. 11, 22 Temkin and Davis 23 also observed that daily difficulties were directly proportional to seizure occurrence, while pleasant life experiences were inversely proportional. The notion that emotional stress lowers seizure threshold was also consistent with the results of the psychopharmacological and behavioral intervention studies, which revealed a reduction in stress and anxiety levels, resulting in decreased seizure frequency. 24, 25 Adults have a greater propensity to report this TF, which is consistent with the findings of previous studies. 14, 15 A TF can increase the seizure frequency on its own; it may also interact with other TFs to provoke further seizures. A positive association between the TFs of stress, fatigue, and sleep deprivation in our study, suggest that they may be related. These precipitating factors may represent different facets of the same pathophysiology, as is the case with sleep disorders. 26, 27 A similar positive association was reported in Brazilian 14 and American subjects. 15 Sleep deprivation was the third frequently reported TF among our patients (19.75%), although with limited evidence. Sleep deprivation increases the incidence of inter-ictal epileptiform discharges, 28 and thus, it has long been used as a precipitating factor in epilepsy patients for ictal studies. As sleep deprivation rarely occurs in a vacuum, but rather in association with physical or emotional stress and substance abuse, it is difficult to tease out the relative contribution of sleep deprivation. This is again a modifiable factor for better seizure control. Fatigue was the fourth most common triggering factor reported (15.30%). Fatigue as a TF in our study, was consistent with two previous studies, with similar statistical values. 4, 15 Patients with generalized seizures had a greater chance of citing fatigue, than patients with focal seizures. In contrast, two American series reported varying results; one of which documented that patients with focal seizures were more likely to report fatigue than patients with generalized seizures, 15 and the another reported that generalized and focal seizure patients were equally sensitive to fatigue. 4 Sometimes several factors could converge such that a complex relationship existed between the precipitating factors and seizure occurrence; for example, emotional stress might lead to sleep deprivation, fatigue, noncompliance, and stress. In such cases it might be difficult to discern the relative precedence of the individual factors. This variation in the findings could be attributed to the difference in sample size of the studies and the possible interplay of various other triggering factors.
Ours is a tertiary referral center for epilepsy in north India, with a high proportion of drug refractory epilepsy patients. The incidence of photosensitive and hot water epilepsy, which could trigger seizures is low in north India, and was not encountered in this cohort.
Fever was reported as a TF by 6.41% of our subjects, which was consistent with the findings of the previous studies. 4 Missing meals was noted by 9.13% of our subjects. The prevalence of this TF was relatively higher in our study versus the previous studies, with prevalence rates of 2, 1.9, and 3%, 6, 15, 16 respectively. This could be due to the cultural, economic, and religious constraints prevailing in our study population as fasting is often undertaken as a spiritual activity. 29 Smoking was observed in (6.41%). None of the studies, in the past, have documented smoking as a TF. The relation between smoking and seizures is not clear and it could hypothetically lower the seizure threshold in predisposed individuals. This needs confirmation in prospective studies with a control group.
Conclusion
Based on our data, we conclude that the PWE believe that some of their seizures may be triggered by more than one factor. There may be interplay of mechanisms to predispose seizures in PWEs. Prospective studies may clarify the relationship between seizure TFs and seizure occurrence. However, until such studies are undertaken, patients could be educated on common triggering factors, which are mostly modifiable behaviour and lifestyle related while managing PWE.
